Experimental Section

Physicochemical characterization equipment
The absorption spectra was analysed using the UV-Visible ChemStation software. Scanning electron microscope (SEM) images and surface element analysis were obtained using a JEOL JSM-5600LV model SEM equipped with an energy-dispersive X-ray microanalysis (EDX) package. Transmission electron microscopy (TEM) images were obtained using a 200 kV primary beam under conventional bright-field conditions. The 2D-MoSe 2 sample was dispersed onto a holey-carbon film supported on a 300 mesh Cu TEM grid. Raman Spectroscopy was performed using a 'Renishaw InVia' spectrometer equipped with a confocal microscope (×50 objective) and an argon laser (514.3 nm excitation). Measurements were performed at a very low laser power level (0.8 mW) to avoid any heating effects. X-ray diffraction (XRD) was performed using an "X'pert powder PANalytical" model with a copper source of K α radiation (of 1.54 Å) and K β radiation (of 1.39 Å), using a thin sheet of nickel with an absorption edge of 1.49 Å to absorb K β radiation. A reflection transmission spinner stage (15 rpm) was implemented to hold the commercially sourced 2D-MoSe 2 nano-powder.
The range was set between 10 and 100 2θ in correspondence with literature ranges. (1) Additionally, to ensure well defined peaks an exposure of 50 seconds per 2θ step was implemented with a size of 0.013°. The X-ray photoelectron spectroscopy (XPS) data was acquired using a bespoke ultra-high vacuum system fitted with a Specs GmbH Focus 500 monochromated Al Kα X-ray source, Specs GmbH Phoibos 150 mm mean radius hemispherical analyser with 9-channeltron detection, and a Specs GmbH FG20 charge neutralising electron gun. Where, i p is the current maximum in amps (A), n is number of electrons transferred in the redox event (usually 1), A is electrochemically active surface area of the electrode (cm 2 ), F is the Faraday constant (C M −1 ), D is the diffusion coefficient: 9.1×10 -6 cm 2 s -1 , C is concentration (M cm -3 ), ν is scan rate (V/s), R is the gas constant (J K −1 M −1 ). The value of i p / was obtained 1 2 graphically from the slope of i p vs. , where the values were 3.90×10 -4 and 2.87×10 -4 for the 
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ESI Figure S7 . Thermogravimetric analysis of the AME variants. Atmosphere: Nitrogen. S12 ESI Figure S8 . Raman analysis of the (A) Pt/C 25% AME and (B) M 10% -C 15% AME. S13 ESI Figure S9 . Cyclic voltammetric current potential curve for a platinum AME in contact with a 0.5 M H 2 SO 4 solution.
